SECTION 1 - FLIGHT PLAN NOTES -



_I.;- Crew
. , R Crew designations are as-folTows:
EEEE%EHE?TTEDR) | Young :

Command Module Pilot (CWP) _ Matt1ng]y-_ Rgosa“_
Lunar Module Pilot (LMP) . Duke .- - Miteheld

FLIGHT PLAN NOTES

" 'B. The nominal CM couch positians are:

Activity Left Cehterjﬁ? “Right
Launch thru TLI CDR CMP LMP
T&D thru Entry CMP CDR LMP

C. The PGA's are worn as shown in Table 2-1.

D. The crew biomedical harness and sensor wearing schedule is
shown in Table 2-2.

E. A crew status report containing the following information
for each crewman is voiced to MCC-H after each crew sleep
period:

Radiatjon - Perscnal Radiation Dosimeter (PRD) readecut.
Food - all menu items nct consumed and all pantry snack
items eaten.

Sleep - estimated sleep quantity and quality.

Medication - All medications taken.

Medical Observation - commentary solicited on health
status, adaptation to spacefiight, medical hardware per-
formance, etc.

o1 e o rS —

F. Negative reporting is used in reporting complietion of each
checklist.

G. All onboard gauge readings are read directly from the gauges
with no calibration bias applied.
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CSM Systems
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Communications -

1.

- VHF Dup]ex B- 15 used for ]aunch, and S1mpTe
j used fOr earth orb1t operations.

~ the: CSM.

The preféfred S-Band communication modes are:

.- {a). Uplink Mode 6 (Voice, PRN, and Updata) s
‘(b)’ Downlink Mode 2-(Voice, PRN, TLM-HBR)

Tab]e 2- 3_5ummar1zes the MSFN coverage ava11ab]

Table 2-4 contains a summary of the 5chedu1ed CS% & LM TV
transm1ss1ons :

MCC-H switches OMNI antennas durfng TLC PTC periods, OMNI
and HGA during TEC PTC periods. The crew manages antenna
operations during all other TLC and TEC periods.

The HGA will be managed by the crew and MCC-H in order to
minimize SIM bay experiment data loss at A0S and LOS while
in Tunar orbit during awake periods. Data System will be
controlled by MCC-H after the initial turn-on during TLC.

During the earth-orbit phase, the CSM LBR data is re-
corded when the CSM is not within MSFN coverage. The DSE
is dumped during the pass over the US prior to TLI if

possible.

CSM LBR data will be recorded during all P24 landmark
tracking.

CSM HBR will be recorded during Launch, TLI, SIVE/CSM SEP,
TD&E, all CSM SPS maneuvers, Sim Door Jettison, docking,
undocking, and LM Final Separation.

LM LBR data will be recorded during MSFN LOS periods be-
tween LM comm activation and PDI.

A1l entry data will be recorded in HBR during the bTackout.
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fﬁﬁ.i E]ectr1ca1 Power

o 1. The. CSM normal]y rema1ns powered U

L

o _ 4

_ ' ' 2. Table 2-5 11sts the fuel ceH Durges
| n"4f3; Based On crye pur1ty and performan
cell D purges may be 1ncreased to

dump t1mes The G purge at 11 hou'

to be made on-. the def1ned purge schedu?e

he time between fuel
cide with water
}]OWB a Judgement

+ .- 4. The cryogenic heaters are managed such:that the planned

usage i1s obtained out of each 02 tan;utiTne H2 fans are.

operated manually for one minute berore and after each
sleep cyc]e

5. Table 2-6 contains the battery charge'scheduie

D. ECS and Water Management

1. Potable water is chlorinated once éfday atter the eat
period prior to each sleep period.

2. Waste water dump and fuel cell purge Scheduling criteria:

{a} Table 2-5 contains the scheduled fuel <211 purges,
urine dumps and waste water dumps

(1) Approximately once during each 24 hours fcllowing
the initial dump and purge when three crewmen are
in the CSM. Reduce interval to 22 hours when one
crewman is in the CSM.

{2) H2 fuel cell purges are scheduled at every other
O2 fuel cell purge after the first 02 fuel cell

purge
(b) The most opportune times to perform waste water dumps and
. fuel cell purges are as follows:

(1) Immediately after the sextant star check in maneuver
preparation or c¢islunar navigation

{2) Behind the moon, with completion of dump or purge
before AOS



(e} If poss1b1e, dumps and purges are not sc¥

:ﬂff(d) Dumps and purges are not Schedu]ed dur1n

'--_(3) At least three hours prior to SIM Bay?' '

and laser altimeter operat1on

the following periods:

- (1) Ten ‘hours before MCC 2
o (2} E1ght hours before MCC 5

folTowing
MSFN tracking periods: . B
(])-BetWEen MCC-4 and.LOI

(2) MSFN coverage in lunar ovbit

143

(3) Ten hours before MCC-7 until entry
(e} A11 waste water dumps are manual.

Only one COE absorber filter {LiOH canister) isfchanged

at a time. Table 2-7 lists the LiOH canister change Sched-
ule. There are 26 filters on board, with 24 stowed at
Taunch, only 23 are required. o

At 1ift-off, the cabin contains 60% 02 and 40% N2. The

(M is purged after Jaunch. The purge i1s terminated
prior to LM pressurization after TLI. After the LM is
configured for ejection, it is isoiated and the CM is
purged for eight more hours.

CSM 02 pressurizes the LM after transposition and docking;

and repressurizes the LM before TLC LM entry, MCC-4 and
LM activation.

Guidance and Navigation

1.

REFSMMAT Definitions

(a) The "Launch Pad" REFSMMAT is used for launch, TLI,
and TD&E. This REFSMMAT places the IMU X-axis aiong
the launch azimuth at the pad and the Z-axis along the
negative radius vector. The FDAIL, at Taunch, will dis-
play roll 162° (launch azimuth +90°), pitch 90°, and
yaw 0°.




376/72

(b) The "PTC" REFSMMAT is used’ for ali m
" vars (except MCC-7) and for othey opspations dur1ng TLC
" and TEC. This REFSMMAT places ‘the X-Fxis 7]
. plane and perpend1cu1ar to the earth
.eg1n the ec11pt1c plane at the average

ne prOJect10n L
m,f transearth ;&y-

- range. The Z-axis is perpend1cu1ar;
and directed south. “At the. beginnin
the spacecraft’ maneuvers to an FDAI

S or 270°, = o

”tge PTC Wode .
uj of p1tch 50° .

- aligns normal?y with the Spacecraft
vehicle attitude for ignition with the fhy
through the center of gravity. At bur qj.nitvon, the
FDAI displays roll 0°, pitch 0°, and: yaw DD, except
rol]l 180° for TEI. o o

(d) The "Landing Site" REFSMMAT is used for DOI, PDI,
landing, and CSM lunar orbit activities up to the first
plane change. This REFSMMAT places the CSM and LM IMY

. X-axis along the positive lunar radius vector at the
landing site at the predicted landing time and places
the 7Z-&xis in the direction of flight parailel to the
CSM orbital plane. At nominal touchdown, the LM FDAL
dispiays roll 0°, pitch 0°, and yaw 0°.

{e) The "Lift-Off" REFSMMAT is used for all lunar activities
after plane change 1, except plane change 2, and until
transearth injection. This REFSMMAT places the CSM and
LM IMU X-axis along the positive iunar radius vector at
the landing site at predicted 1ift-off time, with the
Z-axis down range parallel to the CSM orbital plane.

At nominal 1ift-off time, the LM FDAI displays roll 0°,
pitch 0°, and yaw 0° with s1ight differences reflecting
actual touchdown yaw and slope tilt angles.

(f} The "Entry" REFSMMAT aligns the IMU X-axis in the local
horizontal plane in the direction of flight at entry in-
terface. The entry REFSMMAT is used for MCC-7 and all
remaining activities. The Z-axis is down along the ne~

gative radius at entry interface. At entry interface,

/// with wings level, Tocal horizontal, heat shield for-
ward, inplane, 1ift up, heads down, the FDAL displays
roll 0%, pitch 180°, and yaw 0°.

T
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f:The CSM externa1 11ght1ng is operated dur1ng the renaezvous
“from i ft-off to docking, -The runntng 11ghts 0n1yﬁare on.
,_frem CSM/LM separatlon to PDI. S - Y

<5 The t1me tags on- att1tude maneuvers in Sectwon 3 1nd1cate the
::be-there-by time unless. ctherwise stated. All.maneuver-angles
- are {£he angles read on the FDAIL after the maneuver,has beﬂn L
'?completed _

.[CSM/LM and CSM attitude maneuvers are normal]y performed at
“the rate of 0.2°/sec unless other rates are required. LM .

maneuvers are normally performed at 2°/sec unless otherw1se

]5pec1f1ed : _ whbm“ﬂﬁ

The SIM Bay RCS cenfiguration provideé single jet control

authority in each axis to eliminate contamination of the
SIM experiments. Table 2-8 identifies the periods when
the CSM RCS is in an uncoupled configuration.

Undocking is done radially, CSM below, using the soft un-
docking procedure. The probe is extended its full length
with the LM held on by the capture latches. When the rates
are nulted, the CSM releases the LM. The separation maneuver
is then performed immediately.

LM jettison s done radially, CSM below, with final sep
pyras providing approximately 0.4 foot per second thrust
radial. The separation burn is performed five minutes
after jettison, providing 2 foot per second thrust posi-
grade.

The standard register Joad for nouns 78 and 70 for SIM bay
experiment poeinting using the Universal Tracking Program
P20, option 5 is:
N78 (+090.00)

(+052.25)

(+180.00) +X-axis forward

or (+000.00) -X-axis forward
N70 (00050}

Only changes to this standard register lcad will be shown
as required in Section 3 of the flight plan.

The SC RCS configuration and maneuver control i5 shown as
a DAP LOAD code in the time column where applicable in
Section 3. During passive thermal control the code is
shown as a note indicating the status of the DAP.




F.

G.

yerre

Propu151on Systems o

1.

S 3.

Scientific Instruments Module

1.

‘Table 2-9-11sts the CSM propulsion bufns,:

In order to conserve- SM RCS ‘the SPS en91
*back- -up" all LM rendezvous burns requiridg @ sV greater:
than 12- FPS. The SPS’ gimba? motors are not’ turned on dur~
ing. the: norma? maneuver preparat10n. e et e

howaver, -

The SPS.always is started-u51ng a S1ng]e _
tar ignition

the other bank will be opened 2 to 5 seconds.

.- for burns longer than 6 seconds - DOI willzbe performed on-
~a single’bank. - - T i

The panoramic -and mapping cameras will be p1aced in the boost
and standby modes, respectively, during launch through TDAE,
rendezvous, and all SPS thrusting maneuvers.

The following switches may be Teft in their command position
between uses in order to keep track of SIM Bay experiment status:

a} Mapping Camera Track

b} Gamma Ray Boom Deploy

¢} Mass Spectrometer Boom Deploy
d) Mapping Camera/Laser Cover

e} Alpha/X-Ray Cover

These switches will be in the OFF {center) position during SPS
burns and all other events that may induce vibration or shock,
i.e., undocking and rendezvous through LM jettison.

The SIM experiment status will be indicated in the upper right-
hand corner of each page, or half page in the CSM fiight plan, of
Section 3. The first line will indicate the CSM attitude and
experiments positions at the beginning of each hour or half-hour
as applicabTe. The second line indicates the experiments' func-
tional modes as previously set up. Page xxiv defines the SIM
experiment position and mode status code.

The position of boom mounted experiments is indicated by the
length of the boom measured from the fully retracted position.
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LM Sgstems
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Commun1cat1ons

1.

2!

3.

The preferred $-Band ébﬂmUn1Cét16Hszéré |
(a) Uplink Mode 7 (Voace5 Updata})
(b Downlink Mode (Vo1ce, TLM- TPRN BIGWED‘_

The LM DSEA schedu]e is Shown iniTable j_z-m.f_.;f__:'f".__'I-__::,._s

The LM contaihs.ambiEnt:air.at 1fft bff During launch
the pressure bleeds to zero psia.. LSF u2 pressur1zes the

LM after T&D, The {M is. 1soiated after T&D and after each
entry and a1]0wed to bleed down via leakage. Eetvare the

first entry into the LM, the LM is vented to at least 2.7
PSID and repressurized with CSM Oé in order to enrich the

LM atmosphere. CSM 0, is used to repressurize the LM for
the second and third entries. = |

LM 0, is used to pressurize the LM five times; atter
EVA-1, EVA-2, EVA-3, and two equipment jettison periods,

Table 2-7 1ists the LiOH canister change schedule.

Guidance Systems

1.

The LGC and CMC use the same landing site and lift-off
REFSMMATS.

The AGS is placed in standby after the "G0" is given for
Tunar stay at T3.

The IMU platform is oriented so that all PIPA input axes
are normal to the gravity vector, then powered down and
the LGC placed in standby approximately 1 hour after TD
until approximately 4 hours pricr to 1ift-off. The LGC
is placed in operate several times to update the computer
ciock and CSM State Vector.

To prevent overheating of the antenna, the rendezvous
radar is pointed away from the sun and turned off when
no functional use is required.
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:PPOPUISTOH Systems s S
1. The APS/RCS 1nterconnect is usedwd g the Tunar 1ift-
off and ascent-only. - s R
2, Table 2 11 11sts the LM propuls1 .
_ e
E. 'ETectr1caT Power System
1. The LM is powered dewn.to a mina@u Teyel to conserve
battery consumables on the 1unar 5 - from PDI +1:00
to 1ift- off -4: DO hours L
2. LM battery management is SCheduled on the Tunar surface
to equalize the usage of the five descent stage batteries.
Table 2-6 contains the LM battery management schedule.
Procedures Z$-:
A, CSM - Crew procedures called out in the f11ght plan may be
found in the following documents:
1. Apollo Operations Handbook - CSM\T13 (AOH)Y, Yolume 2
2. C(rew Checklists _
3.  CS5M Rendezvous Procedures
4, Lunar Landmark Tracking Attitude Studies
5. Lunar Orbit Attitude Sequence for Mission J-2
B. LM - Crew procedures called out in the flight plan may be

found in the following documents:

Apollo Operations Handbook LM- 11 Yolume 2
Crew Checklists

LM Rendezvous Procedures

LM Descent/Ascent Procedurss

EVA Procedures

Lunay Surface Procedures

* r -
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fisynchron1zat1on nf Ground Elapsed Time (GET)

'-“,;nlzlng thé mission timer to the CMC cTock

'JM1sce11ane0us

1410

“The rea]t1me GET 135 synchron1zed with the F11ght P]aneﬁET e

CIn TLC, the GET is synchronized at 48:30 if the differance

15 morve than +1 minute. In lunar orbit the GET is \ynchrof**
nized at’ 81:35 35 and at 191:20 if the difference is moreithan™
+2 minutes, The time changes are based on the expect

- ference between realtime and flight plan GET's at the
of lunar orbit revs. The synchronization i3 performeiiov
a Y70 uplink: from the ground followed by the crew syn '

A, Table 2- 12 contalns a schedule of the return to earth bTﬂck
- data updates :

-g; Table 2-13 is the landmark tracking and TandTng site dara

C. Table 2-14 contains the cryo management schedule.

D. Table 2-15 contains the Apcllo 16 Film Budget.




